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doi:10.1016/j.ejvsextra.2011.09.002Abstract Introduction: Elbow arterio-venous fistulas (AVFs) may lead to debilitating hand
ischaemia, even after several years of successful haemodialysis. If impaired arterial inflow is
identified as the cause of ischaemia, endovascular techniques are usually successful in
restoring hand perfusion.
Report: This paper reports of a patient with severe haemodialysis access-induced distal
ischaemia (HAIDI) due to subclavian artery occlusion 5 years after AVF construction. As both
endovascular and open carotid or subclavian surgical techniques were contraindicated,
recovery from hand ischaemia was achieved by the use of a femoro-axillary bypass graft.
Discussion: The common femoral artery is a viable alternative inflow location for bypass graft-
ing in HAIDI if commonly used upper body arterial sources are less suitable or unavailable.
ª 2011 European Society for Vascular Surgery. Published by Elsevier Ltd.
Open access under CC BY-NC-ND license.Introduction
The onset of haemodialysis access-induced distal ischaemia
(HAIDI) largely depends on type of access. Autogenous
elbow arterio-venous fistulas (AVFs) are nowadays favouredjvs.2011.09.026.
t from the Stichting Hart-en
1374605.
.H.D. Vaes).
r Vascular Surgery. Published byat the expense of grafts but pose a higher risk on hand
ischaemia.1
An obligatory first minimally invasive step in the treat-
ment of HAIDI is endovascular optimisation of the access’
arterial inflow.2,3 Subsequent first-line invasive treatment
options such as banding, distal revascularisation interval
ligation (DRIL), proximalisation of arterial inflow (PAI) or
revision using distal inflow (RUDI) tend to fail if the arm’s
arterial inflow remains insufficient after angioplasty or
recanalisation. Incidentally, upper body arterial inflow
blockades are not correctable. In that case, an alternative
vascular approach is required.Elsevier Ltd. Open access under CC BY-NC-ND license.
e62 R.H.D. Vaes, M.R. ScheltingaWe report total recovery from severe distal ischaemia
due to an autogenous elbow AVF using femoro-axillary
bypass grafting in a patient with bilateral subclavian
artery occlusion.Figure 1 CT-angiography reconstruction showing a patent
femoro-axillary bypass.Case history
A 77-year-old male received a radiocephalic AVF because
of end-stage renal disease. His medical history included
a left-brain hemisphere cerebrovascular accident and
pacemaker implantation for AV-block. As AVF maturation
deemed insufficient after 4 months, a brachiocephalic AVF
was constructed in the left arm in 2004. Some 2 months
later, he reported a cold left hand and loss of grip
strength. Access flow was 1190 ml min1. An ischaemic left
hand without motor loss was observed. He scored 290
points using a validated questionnaire determining grade
of ischaemia (range 0 (no ischaemia) to 500 (maximal
ischaemia)). Severe HAIDI is associated with a mean
ischaemic score of 153  33.1 Standard angiography of the
aortic arch, subclavian and axillary arteries demonstrated
no apparent arterial stenosis while the AVF’s outflow
predominantly occurred through the basilic vein. It was
decided to perform a basilic vein transposition with liga-
tion of an upper arm cephalic vein. Postoperatively,
symptoms of HAIDI had disappeared and the ischaemic
score diminished to 78 points, whereas the AVF access flow
was 500e600 ml min1.
After 5 years, he gradually developed severe left-thumb
ischaemia while access flow had dropped to
300e350 ml min1. His ischaemic score was again very high
(300 points). A standard angiography demonstrated an
occluded left subclavian artery. The interventional radiol-
ogists hesitated to attempt an arterial recanalisation in
proximity of open carotid systems as they feared a second
cerebrovascular accident. A (right) subclavian to (left)
subclavian bypass graft was impossible as the right
subclavian artery was also occluded. A carotid subclavian
bypass was refused by the patient as he feared for a novel
cerebrovascular accident. An aortic-subclavian bypass was
considered too risky due to co-morbidity. Meanwhile,
thumb ischaemia worsened to a state that the patient was
on maximal pain medication.
A novel physical examination of the left leg revealed
normal pulsations of the common femoral artery and
posterior tibial artery. The femoral pulsations were
considered adequate enough so additional angiography was
not necessary. The multidisciplinary dialysis team then
decided to perform femoro-axillary bypass grafting as
a means of restoring the arm’s arterial inflow. An 8-mm
femoro-axillary bypass graft (Gelsoft, Vascutek/Terumo,
Ann Arbor, MI, USA) was surgically inserted. Immediately
after surgery, an intense AVF thrill returned, whereas
fingers of the left hand appeared better perfused. Three
weeks after surgery the thumb had healed, dialysis sessions
occurred uncomplicated with an access flow of
750 ml min1 and his ischaemic score had decreased to just
5 points. Eighteen months postoperatively, the patient is
doing fine, whereas a computed tomography (CT)-angiog-
raphy demonstrated a patent femoral-axillary bypass graft
(Fig. 1).Discussion
Whenahaemodialysis patient experiencesHAIDI several years
after construction of an autogenous elbow AVF, ischaemia is
probably due to ongoing atherosclerosis in the arm’s arterial
vasculature. The very first step in the evaluation is visual-
isation of the arterial tree from aortic arch to the hand.2,3
Stenotic inflow disease is preferentially treated by an endo-
vascular technique. If such a technically successful procedure
fails to alleviate ischaemia, the next treatment optionmay be
open surgery, the type of which is determined by the magni-
tude of the access flow. Continuing treatment failure with
persistent hand ischaemia after a seemingly successful
interventionmay be caused by severe atherosclerosis in lower
arm and hand vasculature. Under these circumstances, the
only remaining treatment option to mitigate ongoing
ischaemia and impending sepsis may be AVF ligation.
The present patient developed HAIDI some 5 years after
his brachiocephalic AVF was converted into a transposed
basilic vein access. Angiography revealed bilateral subcla-
vian stenotic disease with open carotids. As an endovas-
cular approach entailing manipulation with risk on
hemispheric embolic disease was feared, peripheral bypass
grafting constituted an invasive option with an acceptable
risk profile. The use of bypass grafts originating from leg
arteries for resolution of arm ischaemia following trauma or
subclavian steal syndrome was popularised in the late
1970s.4,5 Our case may be the first to undergo a femoro-
subclavian bypass graft for treatment of HAIDI.
In conclusion, the common femoral artery is a viable
alternative inflow location for bypass grafting in HAIDI if
commonly used upper body arterial sources are less suit-
able or unavailable.
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